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its frequency is four times that of revolution. If the disposition of equal
spacing be disturbed, there must be a tendency to recovery and to oscillations
about this disposition. These oscillations may be extremely slow; but
nevertheless frequencies will enter into the radiation once, twice, and thrice
as great as that of revolution, and with intensities which may be much
greater than the original radiation of fourfold frequency.
An apparently formidable difficulty, emphasised by Jeans, stands in the
way of all theories of this character. How can the atom have the definiteness
which the spectroscope demands ? It would seem that variations must exist
in (say) hydrogen atoms which would be fatal to the sharpness of the observed
radiation; and indeed the gradual change of an atom is directly contemplated
in view of the phenomena of radioactivity. It seems an absolute necessity
that the large majority of hydrogen atoms should be alike in a very high
degree. Either the number undergoing change must be very small or else
the changes must be sudden, so that at any time only a few deviate from one
or more definite conditions.
It is possible, however, that the conditions of stability or of exemption
from radiation may after all really demand this definiteness, notwithstanding
that in the comparatively simple cases treated by Thomson the angular
velocity is open to variation. According to this view the frequencies observed
in the spectrum may not be frequencies of disturbance or of oscillations in
the ordinary sense at all, but rather form an essential part of the original
constitution of the atom as determined by conditions of stability.